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(57) ABSTRACT

Methods for the intelligent rendering of information in a
limited display environment are provided. Display environ-
ments, especially in mobile devices, are limited with regard to
physical space and technical capability. The present invention
provides for the scaling of information in the display in light
of those limitations. Additional methods for intelligently
determining information to be or not to be displayed in the
environment are further provided. Determinations of infor-
mation to be displayed may be a result of a user-determination
or automatic determinations made by a user device. Zooming
and ‘quick look’ features are also provided.
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INTELLIGENT RENDERING OF
INFORMATION IN A LIMITED DISPLAY
ENVIRONMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of U.S.
provisional patent application No. 60/661,757 filed Mar. 14,
2005 and entitled “Agnostic User Interface for Use in Mobile
Devices.” The disclosure of this application is incorporated
herein by reference. This application is also related to U.S.
patent application Ser. No. 11/123,540 filed May 5, 2005 and
entitled “Universal Text-Entry” and U.S. patent application
Ser. No. 11/ filed Sep. 14, 2005 (Express Mail Label
EV400687109US) and entitled “Cross Platform Event
Engine.” The disclosure of both of these applications is incor-
porated herein by reference. This application is further related
to U.S. patent application Ser. No. 11/ filed ,
2005 (Express Mail Label EV400687112US) and entitled
“Platform Neutral User Interface for Mobile Devices,” the
disclosure of which is incorporated herein by reference. All
the aforementioned applications are commonly owned and
assigned.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The presentinventionrelates generally to the field of
user interfaces. More specifically, the present invention
relates to the intelligent rendering of information in a limited
display environment by user interfaces, those interfaces oper-
ating across various platforms in various mobile devices.
[0004] 2. Description of the Related Art

[0005] Mobile data access devices make it simple and
affordable to access corporate and personal data while out of
the office. Software allowing for such access is becoming a
standard feature on a variety of mobile devices and platforms:
BREW, Pocket PCs, Smartphones, Symbian-based phones,
PDAs and Internet browsers.

[0006] There are approximately 35 million workers that
make up the ‘mobile workforce,” that is, individuals who carry
out all or substantial portions of their job away from a physi-
cal office setting. With the increasing number of on-the-go
workers, electronic mail continues to be, arguably, the most
important business application. As a result, this workforce—
as well as the casual individual user—has an inherent need for
mobile access to their electronic mail and other data.

[0007] Despite an ever-increasing need for access to elec-
tronic mail and data, costs of ownership for mobile data
access remain a barrier. The issue is no longer whether mobile
data access is a necessity but whether it can be deployed and
managed in an effective manner.

[0008] While cost is an obvious concern in equipping the
workforce with the means for accessing data on-the-go, the
implementation, development, integration and management
of mobile data access solutions are of paramount interest.
Despite mobile devices becoming a staple in personal and
commercial enterprise, rapidly evolving changes such as
number portability, mergers in the telecommunications and
software industry and the lack of any one particular technical
standard in the mobile device technological space, make pro-
viding support for a wide-array of mobile devices an impor-
tant, albeit difficult, issue with regard to accessing data from
a mobile device. The lack of internal expertise, the immatu-

Jul. 21, 2011

rity of standards, the complexity of integration, device limi-
tations and application development have all been explicitly
recognized as barriers to adopting mobile devices for provid-
ing access to data while, for example, out of the office or away
from a personal desktop computer.

[0009] Increased user-flexibility—user familiarity
amongst a variety of different devices and/or platforms—may
be provided by device-neutral software as is described in the
present application. For example, a single application (e.g., a
notepad or an e-mail application) could be run on various
mobile devices. The user-flexibility proffered by device-neu-
tral software helps to improve IT-familiarity and expertise in
that IT personnel need only becomes familiar with one soft-
ware application (or suite of applications) instead of a par-
ticularized application for each individual platform environ-
ment and/or mobile device. Such device and platform
neutrality increases end-user adoption of mobile device tech-
nologies in their fullest sense thereby better ensuring a return
on investment.

[0010] But as adoption and pervasiveness of mobile
devices and operating platforms increase, so does technologi-
cal fragmentation within the marketplace. That is, with the
increasing availability of differing mobile devices and oper-
ating platforms, there is an increase in disjunct technologies
and methodologies that evidence an increasing need for stan-
dardization. Until there exists an overarching technological
standard adopted by or at least a significant portion of the
marketplace, developing device- and/or platform-neutral
applications, as are taught in the present application, for
mobile devices makes application development and testing
less of a colossal task for software engineers while ensuring
higher quality and better overall design.

[0011] Device-neutral user interfaces, like those described
in the present application, will play a critical role in mobile
device development. Such interfaces must not only provide
access to mission critical data but also deal with the realities
of variations in screen size, pixel density, aspect ratio and
screen use availability amongst devices; limited memory on a
mobile device; limited processing power; general quirkiness
between platforms; and, perhaps most noticeable to the end-
user, the general lack of space for interacting with the mobile
device (e.g., keyboard space for text-entry and display space
for viewing data). A keyboard, mouse or even a stylus are
normally not available for such interaction in a traditional
wireless or mobile device. Not only is input difficult, so is
viewing a display rendering information. This is especially
true when the mobile device happens to also be a cellular
telephone.

[0012] Engineers, have previously been forced to deal with
the fact that present-day prior art interfaces are not be suitable
for more than one primary set of devices. For example, PDAs
utilize a stylus and touch-screen whereas cellular phones may
utilize a keypad and/or five-way navigation. If an engineer is
satisfied with limiting an interface to a particular type of
environment (e.g., platform or device), the engineer must still
deal with the nuances of particular device manufacturers
(e.g., a Palm PDA versus a Nokia cell phone) and, in some
instances, particular device models (e.g., PALM VIIx and
Nokia 7110).

[0013] Even if an engineer is satisfied with limiting an
interface to a particular device, the engineer must still deal
with the nuances of particular device manufacturers (e.g., a
Palm PDA versus a Nokia cell phone) and, in some instances,
particular device models (e.g., PALM VIIx and Nokia 7110).
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[0014] An engineer is still, in many instances, limited by
the fact that he or she must pre-generate static interfaces or
multiple permutations of the interface as they pertain to a
particular device or platform family. This results in delays for
delivery of applications and increased costs in research and
development, which inevitably result in increased costs for
the end-user.

[0015] There is, therefore, a need in the art for a user inter-
face that is neutral with regard to operating platform and
device wherein one client interface will work on multiple
platforms and devices.

[0016] There is a further need in the art for a user interface
that will intelligently adjust to hardware and software limita-
tions of a particular device or platform so that information
displayed on the user interface will maintain a consistent
appearance amongst devices notwithstanding the specific
limitations of a particular device or platform.

[0017] There is a further need in the art for a user interface
that will intelligently adjust to hardware or soft-ware limita-
tions of a particular device or platform so that unnecessary or
non-critical information may be removed from display on the
user interface to allow for the display of necessary or critical
information.

[0018] It should be noted, in the course of this disclosure,
that while a device (e.g., hardware) and platform (e.g., soft-
ware) are recognized as distinct—albeit related—entities,
any reference to a device or a platform should be considered
inclusive of both. Similarly, any reference to the neutrality of
an interface, in general, should be interpreted as neutrality as
to both a device and a platform.

[0019] Further, it should be noted that any disclosed device
or platform-neutral user interface is not dependent on the
presentation or transmission of communications data (e.g.,
electronic mail, calendar, SMS) or utilization of user data
(e.g., data stored on a desktop).

SUMMARY OF THE INVENTION

[0020] The present invention advantageously provides a
virtual platform neutral to physical device or software/hard-
ware operating platform. The virtual platform comprises an
abstraction layer that allows for portability across a variety of
mobile devices and operating platforms, especially with
regard to user interfaces. The virtual platform and abstraction
layer and any related software allow for a user interface on a
first device to appear and operate substantially similar to a
user interface on a second device regardless of differences or
limitations that may exist between the operating systems or
physical nuances of the two devices. By providing a device-
neutral user interface application, a user can move effortlessly
between devices should, for example, the need for replace-
ment or repair of a particular device arise or if the user possess
multiple mobile devices (e.g., one device for personal use and
a second device for work use).

[0021] Additionally, the neutrality of the interface applica-
tion makes it possible for software developers and engineers
to utilize one test suite for a variety of devices or platforms
when introducing new features thereby reducing lag-time in
delivering applications to market as well as research and
development costs. For example, instead of developing five
different interfaces for five different devices, one interface
may be utilized across five different devices. These reduc-
tions in the time and cost of development and delivery inevi-
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tably translate into savings for the end-user and/or increases
in profit and competitiveness for the application and/or device
developer/manufacturer.

[0022] The present invention also provides for preventing
distorted images in a user interface caused by pixel variances
amongst devices. Relative, dynamic and ‘as needed’ adjust-
ments in the layout of a user interface are also disclosed as is
global scaling of information in a user interface.

[0023] The present invention provides for generating a
‘quick look’ of information in a user interface in addition to
intelligent prioritization of menu commands and display
icons as well as the management of information utilizing
five-way navigation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1A illustrates an exemplary embodiment of a
device platform comprising various operational layers and
modules for interaction with a particular device client and as
described in the present invention.

[0025] FIG. 1B illustrates a device platform comprising
various operational layers and modules for interaction with a
particular device client as may be found in the prior art.
[0026] FIG. 2A illustrates an exemplary embodiment of an
abstraction layer and a balance of platform-specific code and
platform-neutral code as may be found in a device- and/or
platform-neutral interface such as that described in the
present invention.

[0027] FIG. 2B illustrates a typical balance of platform-
specific code and platform-neutral code as may generally be
found in the prior art.

[0028] FIG. 3, illustrates an exemplary embodiment of an
abstraction layer comprising various informational modules
as described in the present invention.

[0029] FIG. 4A illustrates the differences in screen display
ratio for two different mobile devices as found in the prior art.
[0030] FIG. 4B illustrates the problems often associated
with graphic elements rendered in mobile devices with dif-
ferent screen display ratios as found in the prior art.

[0031] FIG. 5A illustrates an exemplary relative adjust-
ment in a device-neutral user interface.

[0032] FIG. 5B illustrates an exemplary dynamic adjust-
ment in a device-neutral user interface as it pertains to a global
scaling feature.

[0033] FIG. 5C illustrates an exemplary dynamic adjust-
ment in a device-neutral user interface as it pertains to a
zooming feature.

[0034] FIG. 5D illustrates an exemplary dynamic adjust-
ment as it pertains to a ‘quick-look”’ or ‘short attention span’
feature in a device-neutral user interface.

[0035] FIG. 6A illustrates a menu with ‘available’ and ‘not-
available’ options as is known in the prior art.

[0036] FIG. 6B illustrates a menu exhibiting intelligent
prioritization of menu commands as governed by their
present availability according to an exemplary embodiment
of the present invention.

[0037] FIG. 6C illustrates a menu exhibiting intelligent
prioritization of menu commands as governed by presently
available and user preferred commands according to an exem-
plary embodiment of the present invention.

[0038] FIG. 7A illustrates icons on a user interface with no
particular limitations as to their rendering and as is known in
the prior art.
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[0039] FIG. 7B illustrates icons on a user interface with
display limitations wherein the icons are intelligently
selected in an exemplary embodiment of the present inven-
tion.

[0040] FIG. 8A illustrates the display of information on a
mobile device as may be found in the prior art.

[0041] FIG. 8B illustrates the exemplary management of
information displayed in FIG. 8 A using five-way navigation
in an embodiment of the present invention.

DETAILED DESCRIPTION OF AN EXEMPLARY
EMBODIMENT

[0042] FIG. 1A illustrates an exemplary embodiment of a
device including various operational layers and modules for
interaction with the device. The present embodiment com-
prises a platform 110, abstraction layers.

[0043] Some embodiments of the present invention may
comprise additional operational layers such as open or pro-
prietary application program interfaces (APIs) that allow
software engineers, programmers and even users of a particu-
lar platform and/or device to author or install applications that
are compatible with the particular platform’s operating envi-
ronment. An intelligent rendering engine may be embodied in
such an application. Some embodiments of the present inven-
tion may lack certain operational layers or modules, such as
synchronization module 130. Such modules would be absent
should a particular device or platform not require, for
example, synchronization operations.

[0044] The platform 110 is the underlying hardware and/or
software for a particular operating environment. The platform
110 also defines a particular operating environment in which
software, hardware and other applications are developed. An
example of platform 110 is the Nokia Series 40 Developer
Platform. The Nokia Series 40 Developer Platform can utilize
platform technologies such as Java™ J2ME. Another
example of platform 110 is the Nokia Series 60 and Series 80
Developer Platforms. The Nokia Series 60 and 80 platforms
can utilize C++0 in addition to Java™ J2ME technologies.
The Palm OS® Platform, as another example of platform 110,
supports native programming in C and C++ languages as well
as Java programming via third-party Java Virtual Machines.
The present invention further envisions the future develop-
ment of operating environments on a variety of platforms.
[0045] Abstraction layer(s) 120 provide basic functional-
ities and means for accomplishing various operating goals
that allow for, in part, the interoperation of the platform 110
with the client application 150 as well as other operational
layers such as user interface 140. The abstraction layer(s) 120
provide classes, interfaces, abstract methods and other facili-
ties and resources intended to support various functions and
software operations regardless of any particular platform 110
or implementation on any particular device. Abstraction layer
(s) 120 may be open or proprietary and are often composed of
various information modules (e.g., FIG. 3).

[0046] Optional synchronization module 130 comprises
the various operational instructions, functionalities and code
necessary to allow a particular device or a program residing
on such a device to communicate with an external data source,
such as a desktop personal computer or enterprise server.
[0047] Communications allowing for a synchronization
operation can be achieved in a variety of ways including a
cable-to-handset synchronization mechanism whereby the
device is physically coupled to a desktop personal computer
to allow for the exchange and synchronization of data (e.g.,
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electronic mail). Communications can also be achieved wire-
lessly whereby an enterprise server (e.g., a Microsoft
Exchange Server) configured with appropriate software (e.g.,
SEVEN Server Edition from SEVEN Networks, Inc. of Red-
wood City, Calif.) coupled with access to a wireless gateway
allows for access to electronic mail and other data by the
device without any physical connection. Communications
can also be achieved without intermediate server software or
gateways (e.g., wirelessly).

[0048] Synchronization should be appreciated in the most
general sense (e.g., as a communication event). For example,
synchronization may comprise not only maintaining the con-
sistency of data between two points (e.g., real time calendar
data on a handheld device and a desktop computer) but also
the duplication of data (e.g., received emails at a desktop
forwarded to a handheld). Synchronization may also be uti-
lized for the purpose of updating information (e.g., receiving
updated software packages, patches and so forth)

[0049] While the optional synchronization module 130
may be necessary for synchronizing the client device and
other external data source (e.g., a server), the presence of such
a module is not meant to be interpreted as a prerequisite for
the operation of a device-neutral user interface.

[0050] The user interface 140 comprises and/or is coupled
to various modules and software components and source code
to allow for the rendering and operation of a user interface on
a variety of devices. The user interface 140 comprises or is
otherwise coupled to libraries comprising elements and
abstractions such as icons, cursors, scroll bars, sounds, ani-
mations, etc. and the necessary software and code to enable
their use. In an embodiment of the present invention, the user
interface 140 is neutral with regard to a particular device or
operation environment. That is, a single interface can operate
across a plurality of devices (e.g., Nokia, Kyocera and Treo)
and/or environments (e.g., Nokia and PalmOS®) without the
need to be reprogrammed for each of these particular devices
and/or environment. That is, one user interface 140 fits a
broad universe of devices and/or environments.

[0051] The client application 150 resides on any device
coupled to a network (e.g., wirelessly) that allows for access
to a server device or other computing entity, such as a second
client device. Through the coupling of the device to, for
example, a server, the user of the device may receive and
transmit data such as electronic mail or access data stored at
the server. It should further be appreciated that the present
invention may also operate in a device that is not coupled or
connected to any particular network or second device.

[0052] Small handheld devices are increasingly mobile.
This mobility is often a direct result of integrating the hand-
held device with, for example, a cellular telephone although it
is not necessary for the device and related client application
150 to be integrated with a cellular phone or any other par-
ticular device.

[0053] Mobile devices are often associated with a particu-
lar platform 110. For example, the aforementioned Nokia
Series 40 Developer Platform is associated with the Nokia
6101 and 6102 model client devices as well as the Nokia
6020, 6235, 62351 and 6822 model client devices. The Nokia
Series 60 Developer Platform, on the other hand, is associated
with client devices such as the Nokia 6680, 6681, and 6682
model devices. Similarly, the Palm OS® Platform is associ-
ated with client devices such as Xplore™ (18, Kyocera 7135,
and the Treo™ 650.
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[0054] FIG. 1B illustrates various operational layers for
user interaction and general operation within a particular
device as may be found in the prior art. Such a prior art device
may comprise the actual platform and various operational
layers such as synchronization modules, APIs and so forth.

[0055] Prior art devices differ from a device utilized in the
context of an embodiment of the present invention in that the
client application, user interface and other applications are
more integrated, interdependent and operationally incorpo-
rated (160) as compared to the present invention (170), which
allows for increased flexibility and operability. The ‘tightly
wound’ nature of the prior art is often the result of a general
lack of portability of a user interface or any other software
between various devices. That is, a particular application,
including an interface, is written exclusively for a particular
platform and exclusively for a particular device solely in
conjunction with that platform. In order for a similar interface
with similar functional offerings to operate on another device
or platform, that interface must be re-authored in its entirety.

[0056] The exemplary device platform illustrated in FIG.
1A, on the other hand, evidences the ability to transport
various functionalities from one platform or device to the
next, especially with regard to the design of the abstraction
layer 120 as is further discussed in the context of FIG. 2A and
2B, below.

[0057] It should be noted that while FIG. 1A illustrates
various operational layers as separate elements, this is not to
suggest a necessary physical differentiation or a general lack
of integration in an embodiment. Similarly, the integration of
the client, user interface and abstraction layer (160) in FIG.
1B is not meant to suggest a literal, physical integration.
These illustrations are provided merely to aid in the percep-
tion of the “tightly wound’ and vertically integrated aspects of
the prior art versus an embodiment of the present invention,
allowing for intelligent rendering of information in a limited
display environment.

[0058] FIG. 2B illustrates a balance of platform specific
code 210 and platform-neutral code 220 as may be found in
the prior art.

[0059] For example, and as previously described in the
context of FIG. 1B, prior art devices and their related platform
and software are generally unitary in nature and are not meant
to allow for portability of features, such as a user interface. As
such, the prior art code 200 is monolithic in nature and com-
prised predominantly of platform-specific and application-
specific code 210 (e.g., code written for, and only for, a Nokia
6680 device and configured with software written for the
Series 60 Developer Platform environment).

[0060] This particularized code, while allowing for the
integration and operation of a particular device on a particular
platform, inhibits the portability of any particular features
from one device to another (e.g., a user interface) as may
otherwise be provided for with more generalized or device/
platform-neutral code 220. Such device/platform-neutral
code 220 may comprise code written in accordance with
particular industry standards or specifications but that allows
for the portability or interoperability of a specific and particu-
lar feature amongst devices. This neutral code 220 is mini-
mally—if at all—present in prior art devices.

[0061] FIG. 2A illustrates an exemplary embodiment of an
abstraction layer 250 and a blend of platform-specific code
260 and platform-neutral code 270 as may be found in a
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device-neutral user interface offering functionality for intel-
ligent rendering of information in a limited display environ-
ment.

[0062] An abstraction layer 250, as may be found in an
embodiment of the present invention and as illustrated in FIG.
2A, exhibits a much ‘thinner’ layer of platform- or device-
specific code 260. In some embodiments of the present inven-
tion, platform specific code may be entirely non-existent.
Abstraction layer 250, with its thin layer of platform- or
device-specific code 260 may be, generally, the type of
abstraction layer 120 as described in FIG. 1A.

[0063] As the abstraction layer 250 comprises more plat-
form- or device-neutral code 270, the portability or interop-
erability of particular features—including a user interface
offering intelligent rendering of information in a limited dis-
play environment—is increased in that a feature (e.g., an
application or function) will operate on various platforms or
devices due to its coding being dependent more on the gen-
eralized code 270 than with platform- or device-specific code
260 that limits or inhibits portability or interoperability.
[0064] FIG. 3 illustrates an exemplary embodiment of an
abstraction layer 310 comprising various informational mod-
ules 320-350 as may be implemented in the abstraction layer
250 illustrated in FIG. 2A.

[0065] Informational modules 320-350 comprise routines
and instructions as they pertain to various operational features
of, for example, a particular platform 110 and/or client appli-
cation 150 linked in the abstraction layer 310. These modules
link the particular device to the particular platform.

[0066] For example, resource module 320 may comprise
specific data or routines utilized in the operation of platform
110, client application 150 and/or device; for example: sleep
mode, power on and off in addition to bitmaps, layouts and
other libraries of information that are stored on the device or
the means for accessing the same.

[0067] Graphics module 330 may comprise the informa-
tion, instructions or knowledge with regard to utilizing spe-
cific files such as JPEGs, bitmaps or other graphic data that
could be utilized by user interface 140 in its rendering of a
user interface on a device. The graphics module 330 may
retrieve these files from resource module 320.

[0068] Event module 340 may comprise a library of infor-
mation, instructions or knowledge with regard to identifying
actions or occurrences as may be detected by a particular
program such as user actions (e.g., pressing a key) in addition
to system occurrences (e.g., an internal calendar alarm) and
how to translate them across various environments (e.g., as if
they were executed in a native environment).

[0069] Sound module 350 may comprise the information,
instructions or knowledge of how to play or emit various
sounds (e.g., WAV files) to be generated in response to, for
example, the occurrence of certain system events (e.g., sys-
tem warnings concerning low battery power). Sound module
350 may retrieve that particular file from the resource module
320.

[0070] Abstraction layer 310, as it corresponds to abstrac-
tion layer 120 (FIG. 1A) and abstraction layer 250 (FIG. 2A)
may comprise additional or fewer modules as is required by
the particular platform 110 and/or device and/or client appli-
cation 150. It should also be noted that while FIG. 3 illustrates
various modules as separate elements, this is not to suggest
the requirement of a physical differentiation or a general lack
of integration in an embodiment of the present invention.
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[0071] FIG. 4A illustrates the differences in screen display
ratio for two prior art mobile devices, specifically a TREO™
650410 and a Nokia 6680420. In the case of the TREO™ 650
mobile device 410, the screen display offers 320x320 pixel-
width with 16-bit color; the display offers approximately
65,000 colors. In the case of the Nokia 6680 mobile device
420, the screen display offers 176x208 pixel-width with
active matrix; the display offers approximately 262,144 col-
ors.

[0072] FIG. 4B illustrates the problems often associated
with graphic elements rendered in mobile devices with dif-
ferent display ratios as found in the prior art. For example, a
graphic 430 (more specifically, in this case, a text string) may
be approximately 300 pixels in width and renders without
issue on device 410 with a 320 pixel-width. That same
graphic (text string), in the context of device 420 with a 176
pixel-width, however, may be distorted 440 in that it is ‘cut
off” or ‘wrapped around’ due to the limited screen width. This
distortion often results between different devices and/or plat-
form despite the devices and/or platforms otherwise render-
ing the same graphic. This distortion can be especially prob-
lematic in the context of user interfaces offered by third-party
software providers either for functionality and/or branding
purposes in that certain functionality or brand identification is
lost as a result of the distortion.

[0073] The device-neutral user interface and intelligent
rendering functionality described in the present application
aids in preventing distorted images (440) resulting from
inevitable pixel variances and other differences between
devices and/or platforms. The device-neutral user interface
may not only specify a particular layout but also provide for
adjustment of the interface environment depending on the
particular nuances of any particular platform or device, for
example, pixel-width as evidenced in FIGS. 4A and 4B.
These adjustments can be generally static relative the perma-
nent limitations of a particular device (e.g., pixel-width) or ‘as
needed’ or ‘dynamic’ per the particular demands of a particu-
lar application and/or the layout of given information at a
given time.

[0074] An example of relative adjustment in a device-neu-
tral user interface is illustrated in FIG. 5A. A user interface
environment 505 is similar in size to that exemplified in
mobile device 410 in FIGS. 4A and 4B (320x320). Graphic
510 is rendered in user interface environment 505 in a size
that is relative to the pixel limitations of the screen. Graphic
520 is similarly rendered in a user interface environment 515,
which corresponds in display size to mobile device 420 in
FIGS. 4A and 4B (208x176). But instead of graphic 520
appearing distorted as it did in FIG. 4B (440), the device-
neutral interface has provided a substantially similar screen
layout but made automatic adjustments for the graphic 520 to
appear relative to the physical screen display constraints of
the mobile device and its particular interface environment
515. This adjustment may be the result of considering various
scaling ratios (e.g., 2:1, 4:1) whereby certain pixels or ren-
dering elements are dropped or otherwise scaled in sized to
allow for the relative adjustment of a graphical element or
other rendered information.

[0075] FIG. 5B illustrates an exemplary dynamic adjust-
ment in a user interface as it pertains to a global scaling
feature. In some instances, a particular device will be unable
to allow for relative adjustment of a user interface as is dis-
closed in FIG. 5A. This inability to offer relative adjustments
might be aresult of screen size limitations or the pure inability
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to render certain complex or high-definition graphics. In these
instances, the device-neutral user interface can make intelli-
gent decisions with regard to what information should be
relatively adjusted, which information cannot be relatively
adjusted (for varying reasons, for example, the critical impor-
tance of certain information) and certain information which
should be dropped from the display altogether.

[0076] As shown in user interface environment 525, a dis-
play screen is shown with certain user interface information
535 such as a tool bar and various short-cut keys such as
phone, home, contacts, trash, notes and electronic mail. In a
mobile device comprising a user interface environment 530
with limited screen size, relative adjustments to all this infor-
mation might make the short-cut key and tool bar entirely
illegible due to excessive decreases in size and/or overcrowd-
ing on the display. In these instances, the device-neutral user
interface of the present invention will make intelligent deci-
sions with regard to what information must remain present
and the limits on certain relative adjustments of information.
[0077] For example, in environment 530 (and as a result of
a device-neutral user interface with intelligent rendering
capabilities), user interface information 540 has been intelli-
gently adjusted to address the limitations of the screen size.
Specifically, certain short-cut keys (electronic mail, home,
contacts and phone) have been entirely removed from the
display. While these functionalities remain present in the
device, their associated short-cut key has been removed from
the display environment 530 and now requires access through
a tree-menu or some other means as might be dependent on
the particular menu structure of the user interface and/or
device. Additionally, while other short-cut keys have been
reduced in size, other keys remain more prominent. This
intelligent rendering may be a result of default settings that
identify certain features as being more mission critical than
others or as a result of specific user settings. These indicators
may comprise metadata reflecting relative importance of cer-
tain graphic, information as a whole, in the context of par-
ticular applications, in the context of particular tasks and/or
operations or as specifically designated by the user.

[0078] An example of exemplary dynamic adjustment in a
user interface as it pertains to a zooming feature is illustrated
in FIG. 5C. For example, a user interface environment 545 is
shown listing several electronic mails of the user. In an effort
to provide the user with as much information as possible,
electronic mail information is presented in a small font size
making it difficult for a user to sometimes comprehend the
information presented in the interface environment 545. Uti-
lizing an exemplary dynamic adjustment zooming feature, as
a user scrolls up and down the list of electronic mails, a
highlighted or selected electronic mail 550 is magnified or
‘zoomed’ whereby the font size is increased and all other
electronic mails present in the environment 545 are either
further reduced in size whereby all information remains on
the screen but in reduced size or certain electronic mail list-
ings are ‘dropped’ from the screen (e.g., instead of ten com-
monly sized electronic mail listings, zooming-in on any par-
ticular electronic mail message will result in one magnified
message and seven messages at the original size with the
other two messages ‘dropped’ from the screen).

[0079] Dynamic adjustment as a result of zooming may
combine certain relative adjustment techniques as described
in FIG. 5A in addition to certain intelligent rendering tech-
niques as described in FIG. 5B. Certain embodiments may
also allow for a user to specifically highlight particular graph-
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ics and/or elements of information in a user interface envi-
ronment to cause the magnification of that particular graphics
and/or element of information (e.g., by highlighting certain
elements of information via five-way navigation or through
point-and-tap as offered by a stylus and touch sensitive
screen).

[0080] FIG. 5D illustrates exemplary dynamic adjustments
in a user interface as those adjustments pertain to a ‘quick-
look’ or ‘short attention span’ feature. For example, providing
a user with all possible available information and in a small
font-size may be appropriate when a user of device is able to
offer their undivided attention to the device and focus atten-
tively on that information as is shown in device 555. In inter-
face environment 555, the user is presented with time and date
information 560, various feature or short-cut keys 565 (e.g.,
phone, trash, electronic mail, home, contacts, notepad) and a
tool bar 570.

[0081] Insome instances, however, a user may be unable to
direct their undivided attention to their device as they might
be walking or driving a vehicle. In these instances, the user is
forced to divide their attention; for example, ensuring the user
does not accidentally walk into another person or veer off the
road. The user, to the extent it is necessary for them to access
their device with divided attention, often only need to take a
‘quick-look” at information (e.g., directions to a destination,
the date and time, or who is calling the user). In interface
environment 575 illustrates a user interface whereby a ‘quick
look feature’ is enabled and only essential information is
displayed.

[0082] A “quick look’ feature or interface may be activated
in a device by manually changing the display settings of the
device through a menu, pressing a specific hard permanent-
function key, pressing a soft hot-key assigned to enable ‘quick
look functionality’ or through any other functionality that
may allow activation of that particular function (e.g., a timer).
[0083] Indisplay environment 575 with a quick-look inter-
face enabled, the user is still presented with time and date
information 580 but that information is enlarged in size and
takes up twice as much space as the time and date information
560 in non-quick-look enabled environment 555. Addition-
ally, the short cut keys 585 have been reduced in number to
only those of utmost importance. In this case, those keys are
phone, home and contacts and they are displayed at nearly
three-times their normal size. Further, the tool bar 590 has
been totally dropped from the screen as it is unlikely a user
will be performing maintenance or adjusting settings on their
device 575 while only able to offer a short amount of atten-
tion.

[0084] In a short-attention span or quick-look mode, the
adjustment and selection of features to be displayed and,
likewise, those features removed from the display can be set
by default (e.g., factory settings) or they can be modified by
the user as they reflect the user’s needs. Furthermore, using a
device-neutral user interface, the displayed information will
adjust in size as is set forth by the default settings or the user
in conjunction with certain limitation posed by the actual
device (e.g., screen size). Certain methodologies as reflected
in FIGS. 5A and 5B (relative adjustment and intelligent ren-
dering) may be utilized in enabling quick-look functionality
including the use of metadata to identify information desired
in a quick-look as it might pertain to a particular application
or a particular task.

[0085] FIG. 6A illustrates a menu 600 with available and
not-available options as is known in the prior art. Menu 600
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illustrates a number of available menu items 610 such as
“New” and “Open.” Menu 600 also displays a number of not
available menu items 620 such as “Close,” “Save” and “Prop-
erties.”

[0086] Available menu items 610 are those menu items or
commands that are presently available for execution, for
example, opening a new file or opening an existing file. Not
available menu items 620 are those menu items or commands
that are not presently available for execution due to any num-
ber of factors. For example, an actual file or document may
not be open. In such a case, a non-existent file cannot be
closed or saved. Similarly, properties as to a non-existent file
cannot be displayed. Should a file actually be opened, it is
possible that certain not available menu items 620 may
become available menu items 610 as that now open file or
document can now be closed, saved or have its properties
reviewed.

[0087] In the prior art, not available menu items 620 are
usually displayed as ‘grayed out.” That is, while available
menu items 610 are displayed in a generally prominent text
and can be selected either through, for example, highlighting
with a mouse or keypad, a macro or other combination of key
combinations (e.g., Ctrl+N in Microsofit® Word results in a
new document opening), those items that are not available
(i.e., not available menu items 620) are generally displayed in
a less prominent text (e.g., a light gray color that still allows
for readability but indicates Its unavailability as menu com-
mand).

[0088] In applications with a large hierarchy of menu com-
mands or menu commands with various levels (e.g., File-
Open-Folder-File Name), selecting or executing an available
menu command 610 often takes up a large amount of screen
space due to a multi-level menu tree or various other menu
screens, tabs and so forth. In a device with limited display
space (e.g., a mobile device), such a complex menu-tree can
obfuscate the entire display or, in some instances, may not be
subject to display in any form due to the number of levels
and/or menus and processing or other display limitations of
any particular device.

[0089] Even in applications with generally straightforward
menu displays, a large number of menu commands can cause
the menu to overlap beyond the physical limitations of the
screen thereby requiring the necessity of utilizing a scroll or
elevator bar. While scroll or elevator bars can artificially
provide additional space by scrolling available menu com-
mands 610 up and down the screen, operating such a scroll bar
in a limited display area is disadvantageous in that operating
minute display tools, such as a scroll bar, with generally small
operational controls on a mobile device is more difficult than
on a desktop or even a laptop personal computer.

[0090] Further, the scroll bar will cause certain available
menu commands 610 to disappear from the screen as avail-
able menu commands 610 are scrolled up and down by the
user. To do so might cause a particular command of impor-
tance or interest to a user to disappear as they view other
available menu commands 610. Part of this difficulty is a
result of the integration of all menu commands on the menu,
that is, both available menu commands 610 and not available
menu commands 620. For example, a particular menu might
comprise ten various commands. Despite the fact that only
two of those commands might be available menu commands
610 as a result of the current state of the device or an appli-
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cation, the remaining eight not available menu commands
620 will still be displayed thereby utilizing large amounts of
screen display space.

[0091] FIG. 6B illustrates amenu 630 exhibiting intelligent
prioritization of menu commands as governed by their
present availability according to an embodiment of the
present invention. In FIG. 6B, the state of the device or appli-
cation is the same as that of the prior art menu as illustrated in
FIG. 6A. In FIG. 6B, however, only available menu com-
mands 640 are displayed. This results in savings of space,
memory and processing power as, for example, only two
menu commands—New and Open—are displayed (available
menu commands 640). In such an embodiment ofa menu 630,
it would not be necessary to utilize a scroll bar to access
various menu commands as the menu 630 is reduced in size
due to the non-display of not available menu commands 620.
[0092] Should the state of the device or application change,
however, those commands that are presently not displayed but
otherwise relevant to the change in device state would then be
added to the list of available menu commands 640 and dis-
played on the menu 630.

[0093] Certain rendering methodologies (e.g., relative
adjustment, dynamic adjustment, zooming and quick-look as
described in FIGS. 5A-D, respectively) may further be uti-
lized wherein additional display space in a user interface
environment is preserved through further reducing the
amount of space occupied by menu 630.

[0094] FIG. 6C illustrates amenu 650 exhibiting intelligent
prioritization of menu commands as governed by user pref-
erence according to an embodiment of the present invention.
In FIG. 6C, the state of the device is such that a menu would
normally, for example, display ten menu commands if it were
a type of a menu as found in the prior art of FIG. 6A. In FIG.
6C, however, only preferred available menu commands 660
are displayed; preferred available menu commands 660 in
this particular embodiment are not just those commands
capable of execution but those commands capable of execu-
tion and whose display presence is preferred by the user of the
mobile device relative, for example, a particular application
or operational context.

[0095] For example, in menu 650 the display of ten avail-
able menu commands 660 would still occupy a large amount
of space on most mobile devices despite the fact that, for
example, five additional commands are not displayed as a
result of them being not available. In this particular embodi-
ment, the mobile device will recognize that of the ten avail-
able menu commands, the user of the mobile device only
utilizes three of those menu commands on any regular basis.
The mobile device will then display only those three menu
commands as preferred available menu commands 660.
Those commands that are not preferred but are otherwise
available will not be displayed 670.

[0096] This results in a better end user, experience through
savings of space, memory and processing power in addition to
smoother and more navigable interfaces as only those avail-
able menu commands actually needed by the user are dis-
played. In such an embodiment of a menu, it would not be
necessary to utilize a scroll bar to access various menu com-
mands as the menu 650 is reduced in size due to the non-
display of not available menu commands as well as available
menu commands that are not preferred by the user.

[0097] As in the case of FIG. 6B, various rendering meth-
odologies (e.g., relative adjustment, dynamic adjustment,
zooming and quick-look as described in FIGS. 5A-D, respec-
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tively) may further be utilized wherein additional display
space in a user interface environment is preserved through
further reducing the amount of space occupied by menu 650.
[0098] Preferred available menu commands 660 can be
those commands as recognized by the device as being pre-
ferred (e.g., in 50 previous uses of a particular menu, only two
commands out of ten were utilized) or can be identified manu-
ally by the user. Preferred available menu commands 660 can
also be set by default by the manufacturer of a device or
platform. For example, it may be recognized in the industry
that while particular menu commands might be useful, they
are only utilized by a small percentage of the public owning
the device (e.g., computer programmers). As such, only those
commands used by the general public are displayed when
available.

[0099] Should the state of the device or application change,
however, those commands that are presently not displayed but
preferred would then be added to the list of preferred available
menu commands 660 and displayed on the menu 650 with
regard to the state change invoking the availability of certain
commands.

[0100] The same intelligence utilized in a menu can also be
utilized with regard to display icons. FIG. 7A illustrates a
display environment 700 wherein limitations as to screen
size, pixels or other factors do not affect the display of a series
of'icons 710-740 as is generally the case in prior art devices
and interfaces. That is, display of the icons 710-740 will occur
regardless of screen size. The display of these icons 710-740,
however, may be accompanied by distortion, wrap around,
cut offs or other unintended and adverse manipulation of the
rendered icons 710-740. These icons 710-740 may be for
such functions as telephone, notepad, home and contacts.
[0101] FIG. 7B illustrates a display environment 750
wherein certain limitations, screen-width for example, make
it impossible for the display of four icons of a given size, or at
least the display of those four icons whereby they may be
identified or otherwise retain their graphic communications
value. In this example, the device interface 750 may display
only those icons that are preferred by the user 760-770 such as
notepad and telephone. Like the menu displayed in FIG. 6C,
these preferred icons 760-770 may be the result of default
preferences, user-input preferences or intelligent decision
making by logic in a device. This logic may be similar to the
logic used in a layout engine as described in U.S. provisional
patent application No. 60/661,757. Certain rendering tech-
niques as referenced in FIGS. 5A-5D may also be utilized.
[0102] FIGS. 8A illustrates the management of information
in a prior art display environment 800 using, for example,
five-way navigation. Shown on the display 800 are a series of
electronic mail messages 810 as may be displayed in a mail-
box feature on, for example, a mobile device.

[0103] In order to manage electronic mail messages, for
example, it is necessary to move a highlight bar to a particular
message, open the message (e.g., a center press on the navi-
gation control), enter a delete command either manually,
through a drop-down menu or through icon selection, and
finally confirm deletion of a message before the message is
finally removed from a mobile device’s mailbox. The use of a
thumb-scroll wheel, ‘direction buttons’ or a stylus may also
be used. In systems where a mobile device is synchronized
with a desktop mailbox (e.g., Microsofi® Outlook), an addi-
tional confirmation is often required as to whether the user
wishes to delete the message only on the mobile device, only
on the desktop or on both the handheld and the desktop. The



US 2011/0179377 Al

process is then repeated for each message to be deleted. For a
user that receives a large number of electronic mail messages
on their mobile device, this can be extremely tedious and time
consuming in addition to wasting battery and processing
resources.

[0104] FIG. 8B illustrates the use of a five-way navigation
control 820 to manage information such as electronic mail
using various graphic rendering and control techniques as
have been described throughout the disclosure of the present
invention. Using the five-way navigation control 820, a user
may move an icon, cursor or other indicator on a display up,
down, left and right in addition to a confirmation or ‘down
click’ feature wherein the user presses down on the center of
the navigation tool in an action sometimes equivalent to the
pressing of the carriage return key on a keyboard. Five-way
navigation allows a user to operate various functionalities of
a mobile device with one hand and without the use of, for
example, a stylus. When combined with intelligent rendering
through relative scaling and/or intelligent prioritization, the
review, selection and ultimate disposal of certain messages is
made easier.

[0105] In FIG. 8B, as in FIG. 8A, a list of five electronic
mails is presented. Should the user wish to delete two of those
electronic mails (e.g., 830 and 840), using traditional man-
agement methods would require the user to highlight the first
message (830), open the message, enter a delete command
either manually, through a drop-down menu or through icon
selection and then confirm deletion of the message. Using an
exemplary five-way navigation technique in conjunction with
the various graphic rendering techniques disclosed herein, the
user can navigate down the message to be deleted (830) by
pressing down on the navigation tool 820 and then pressing
the navigation tool 820 to the right and then down clicking
whereby the message is then highlighted and selected for
further action, in this instance, deletion.

[0106] The user can then press the navigation tool 820
down two more times to arrive at a second message to be
deleted (840). The user can then highlight the message for
deletion as in the instance of message 820. The user can then,
at an appropriate time, select a ‘delete all’ command wherein
all highlighted messages are then deleted. Using five-way
navigation is not limited to deletion of messages. A user could
also select files to review (e.g., where the user has access to
desktop files) or could also manage files or messages to be
placed in particular mobile device folders for organization
using similar navigation and highlighting techniques. Simi-
larly, a user could select various contacts in a directory to
electronically ‘beam’ (e.g., through a Bluetooth® or infrared
transmission) to another user.

[0107] The above-described embodiments are exemplary.
One skilled in the art will recognize and appreciate various
applications of the disclosed invention beyond those pres-
ently described here. This disclosure is not meant to be lim-
iting beyond those limitations as expressly provided in the
claims.

1. A method for presenting information in a limited user
interface display environment, comprising:

rendering the information in the limited user interface dis-
play environment;

activating a user interface module, the user interface mod-
ule configured to select portions of the information for
subsequent rendering in the limited user interface dis-
play environment;
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selecting portions of the information for subsequent ren-
dering in the limited user interface display environment;
and

rendering the selected portions of information in the lim-

ited user interface display environment.

2. The method of claim 1, wherein the selected portions of
information comprise time information.

3. The method of claim 1, wherein the selected portions of
information comprise date information.

4. The method of claim 1, wherein the selected portions of
information comprise shortcut keys.

5. The method of claim 1, wherein the selected portions of
information comprise a tool bar.

6. The method of claim 1, wherein the selected portions of
information comprise information rendered in a size larger
than when the information was first rendered.

7. The method of claim 1, wherein selecting portions of the
information comprises eliminating information for subse-
quent rendering relative the first rendering of the information.

8. The method of claim 1, wherein selecting portions of
information for subsequent display comprises default set-
tings.

9. The method of claim 1, wherein selecting portions of
information for subsequent display comprises user settings.

10. The method of claim 1, wherein selecting portions of
information for subsequent display comprises reference to
limitations of a device hosting the user interface.

11. A method for presenting menu information in a limited
user interface display environment, comprising

creating a hierarchy of menu commands in an application;

determining the availability of menu commands in the

hierarchy of menu commands based upon the present
state of the application; and

rendering the available menu commands in the limited user

interface display environment.

12. The method of claim 11, further comprising:

identifying a change in the state of the application;

determining the availability of menu commands in the
hierarchy of menu commands based upon the change in
the state of the application; and

rendering the available menu commands in the limited user

interface display environment.

13. The method of claim 11, further comprising:

identifying a change in the state of the application;

determining the availability of menu commands in the
hierarchy of menu commands based upon the change in
the state of the application; and

removing menu commands from the rendered available

menu commands in the limited user interface display
environment.

14. A method for presenting menu information in a limited
user interface display environment, comprising:

creating a hierarchy of menu commands in an application;

determining the availability of menu commands in the

hierarchy of menu commands based upon the present
state of the application;

determining preferred menu commands from the available

menu commands; rendering the preferred menu com-
mands in the limited user interface display environment.

15. The method of claim 14, wherein the preferred menu
commands are recognized by a device hosting the limited user
interface display environment.
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16. The method of claim 14, wherein the preferred menu
commands are manually identified a user of a device hosting
the limited user interface display environment.

17. The method of claim 14, further comprising:

identifying a change in the state of the application;

determining the availability of menu commands in the
hierarchy of menu commands based upon the change in
the state of the application;

determining preferred menu commands from the available

menu commands; and

rendering the preferred menu commands in the limited user

interface display environment.

18. A method for adjusting the layout of information in a
limited user interface display environment, comprising:
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rendering the information in the limited user interface dis-
play environment, the information rendered at a first
size;
selecting information rendered in the limited user interface
display environment; increasing the size of the selected
information from the first size to a second size, the
second size being larger than the first size; and

decreasing the size of the non-selected information from
the first size to a third size, the third size being smaller
than the first size.

19. The method of claim 18, further comprising removing
non-selected information from the limited user interface dis-
play environment.

20.-27. (canceled)



